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^ w Porcine Re trovirus 

The present invention relate, inter aiia to porcine 
retrovirus (PoEV, fragments, in particular polynucleotide 
fragments encoding at llin . t one porcine „ trovirus expression 
product, a recombinant vector comprising at least one 
POlynudeotide fragment, „.. of PO EV p 01ynuelaotide t ^ nta ^ 
the detection of nati,, porcine retrovirus, a host cell 
containing at lea.t on, PoEV polynucleotide fragment or a 
recombinant vector comprising , t lMs t m poEV polynucleotida 
fragment, PoEV polypeptides, antibodies immuno-reactlve with PoEV 
Polypeptides, pharmaceutical compositions comprising recombinant 
POEV polypeptides for as prophylactic and/or therapeutic 

• 5 ents and uses of polynucUotide figments and/or 

Polypeptides in m.dicin,, induding veterinary medicine and in 
the preparation of medi^ments for use in medicine, including 
veterinary medicine. 

Porcine retrovirus (PoEV, is an endogenous (gen.ticaUy 
-ouired, retrovirus isoiated from pigs and expressed in ceU 
Unes derived from por-ina Serial. ^ ara no known 
pathogenic effects assc, iated with the virus per se in lt . 
natural host although t:,, virus appears to be .-.ssociated with 
lymphomas in p igs and related viruses are associated with 
leukaemias and lymphoma.- in other species. The virus has been 
reported to infect cell, from a variety of non-porcine origins 
-d is. therefore, designated as a xenotropic, amphotropic or 
Polytrophio virus (Liebe, „, :ih err cj. Benveniste re and Todaro 
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that it is substantially free of biological material with which 
the whole genome is norr^lly associated in vivo . The isolated 
polynucleotide fragment nay be cloned to provide a recombinant 
molecule comprising ts»* polynucleotide fragment. Thus, 
"polynucleotide fragment' 1 includes double and single stranded 
DNA, RNA and polynucleotide sequences derived therefrom, for 
example, subsequences or said fragment and which are of any 
desirable length* Where a nucleic acid is single stranded then 
both a given strand ani a sequence complementary thereto is 
within the scope of the present invention. 

In general, the teem "expression product" refers to both 
transcription and translation products of said polynucleotide 
fragments. When the expv*ssion product is a "polypeptide" (i.e. 
a chain or sequence of air i no acids displaying a biological and/or 
immunological activity : ubstantially similar to the biological 
and/or immunological activity of PoEV virion core, polymerase 
and/or envelope protein) , it does not refer to a specific length 
of the product as such. Thus, the skilled addressee will 
appreciate that "polypeptide" encompasses inter alia peptides, 
polypeptides and proteins of PoEV. The polypeptide if required, 
can be modified in ^ Ivo and in vitro . for example by 
glycosylation, araidation, carboxylation, phosphorylation and/or 
post-translational cleavage. 

Polynucleotide franments comprising portions encompassing 
the PoEV genome, and dei ved from retrovirus particles released 
from a reverse transcr i <^ase-posit ive porcine kidney cell line 
PK-15, have been molecule rly cloned into a plasmid vector. This 
was achieved by synthesizing cDNAs of PoEV RNA genomes which were 
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Preferred fragments of this aspect of the invention are 
polynucleotide fragments encoding: (a) at least one of the three 
polypeptides having an amino acid sequence which is shown in 
Figure l; (b) encoding a polypeptide which is a physiologically 
active and/or immunogenic derivative of at least one of the 
polypeptides defined in (a) ; or (c) which is complementary to a 
polynucleotide sequence as defined above; or polynucleotide 
fragments: (a) comprising at least one of the ORFs shown in 
Figure 1 or comprising a corresponding RNA sequence; (b) 
comprising a sequence having substantial nucleotide sequence 
identity with a sequence as described in (a) above; or (c) 
comprising a sequence which is complementary to a sequence as 
described in (a) or (b) above. It is to be understood that the 
term "substantial sequence identity" is taken to mean at least 
50% (preferably at least 75%, at least 90%, or at least 95%) 
sequence identity. 

The polynucleotide fragment of the present invention may be 
used to examine the expression and/or presence of the PoEV virus 
in donor animals and cells, tissues or organs derived from the 
donor animals to see if they are suitable for xenotransplantation 
(i.e. PoEV free). in addition, the recipients of pig cells, 
tissues or organs can be examined for the presence and/ or 
expression of PoEV virus directly or by co-culture or infection 
of susceptible detector cells. 

A polynucleotide fragment of the present invention may be 
used to identify polynucleotide sequences within the PoEV genome 
which are PoEV specific (i.e. it is not necessary for the 
complete PoEV genome to be identified) . Such PoEV specific 
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there may be less than 10, preferably less than 5 mismatches). 
Thus, the present invention also provides anti-sense or 
complementary nucleotide sequence (s) which is/are capable of 
specifically hybridising to the disclosed DNA sequence. if a 
PoEV specific polynucleotide is to be used as a primer in PCR 
and/or sequencing studies, the polynucleotide must be capable of 
hybridising to PoEV nucleic acid and capable of initiating chain 
extension from 3' end of the polynucleotide, but not able to 
correctly initiate chain extension from non PoEV sequences 
(especially from human, or non-poEV porcine sequences). 

If a PoEV specific test polynucleotide sequence is to be 
used in hybridisation studies, to test for the presence of PoEV 
nucleic acid in a sample, the test polynucleotide should 
preferably remain hybridised to a sample polynucleotide under 
stringent conditions. tf desired, either the test or sample 
polynucleotide may be immobilised. Generally the test 

polynucleotide sequence is at least 10 or at lesst 50 bases in 
length. It may be label Led by suitable techniques known in the 
art. Preferably the test polynucleotide sequence is at least 200 
bases in length and may even be several Kilobases in length. 
Thus, either a denature') sample or test sequence can be first 
bound to a support. Hybridization can be effected at a 
temperature of between 3f and 70»c in double strength SSC (2xNaCl 
17.3g/l and sodium citrate (SC) at 8.8g/l) buffered saline 
containing 0.1% sodium dodecyl sulphate (SDS) . This can be 
followed by rinsing of the support at the same temperature but 
with a buffer having a reduced SSC concentration. Depending upon 
the degree of stringency required, and thus the degree of 
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therein or an RNA eguiv, Ja nt. or with . part of such a strand 
Preferably such . part , t least 10< „ ^ ^ ^ ^ ^ 

Oligonucleotides wh i ch are generally greater than 30 bases 
» length should pref,, ably reMin hybrialse£i ^ . 
polynucleotide under on, or more of the stringent conditions 
mentioned above. oligonucleotides which are generally less t ha„ 
30 bases in l9ngth shoultl alsQ prefara „ ly ^ 

a sample polynucleotide h ut under different conations of high 
stringency. Typl o ala; ,, t he melting temperature ot an 

oligonucleotide less thm- to u 

e less th,„ 30 bases may be calculated according 

to the formula of; ,. c fll , cvery A or , # plus ^ ^ ^ g ^ 
=. .ninus Hybridation may ta*e place at or around the 

calculated melting temperature for an/ , 

iUi an/ particular 
oligonucleotide, in e , SSC and » SOS. K on specificaUy 
hybridised oUgonucl.otMes may then be remove,, by stringent 
«ash ln g, for example in 3 „ ssc and 0 . u ^ >fc ^ ^ 
temperature. Only subst^tiaHy similar matched sconces remain 
hybridised i.e. said oUgonucleotide and corresponding poev 
nucleic acid. 

When oligonucleotides of generally less than 30 bases in 
length are used in sequencing and/or Pc R studies, the melting 
temperature may be calc ,ated in the seme manner as described 
above. The Oligonucleotide may then be allowed to anneal or 
hybridise at a temperate, around the oligonucleotides caiculated 
-Iting temperature. t, tha C ase of P CR s tudi, B the annealing 
temperature should be ar,„„a the lower of the calculated melting 
temperatures for the twc priming oligonucleotide,. It ls to be 
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(i.e. hybridisation studies) for detecting the presence or 
otherwise of PoEV polynucleotide in the nucleic acid of pigs or 
in cell, tissue or org-m samples taken from pigs (e.g. from 
potential transplant or-vms such as liver, kidney and heart) . 
Such cells, tissues or organs can be derived from transgenic 
animals produced as described in EP-A-04938S2 , or by other means 
known in the art. Thus the cells, tissues or organs of 
transgenic pigs can be associated with one or more homologous 
complement restriction factors active in humans to prevent /reduce 
activation of complement . 

Furthermore the polynucleotide fragments of the present 
invention can be used to analyze the genetic organisation of 
endogenous PoEV located in the animal cell genome in pigs thus 
permitting the screening of herds of pigs for altered provirus 
and genomic loci (e.g. non-expressed provirus loci). Such a 
screening method would • acilitate, for example, screening in a 
population of animals which are bred to lack expressed provirus 
and genomic loci and/or loci that do not encode infectious virus 
particles. 

Reagents may also be developed from said polynucleotide 
fragments as aids to -.lavelop pigs that do not express an 
infectious, PoEV capable of infecting humans. .such pigs could 
still contain partial decretive genomes that could result in the 
expression of non-infectious particles, viral proteins or viral 
mRNA. Alternatively, it may be possible to use constructs 
derived from the PoEV polynucleotide sequence to act as 
insertional mutagens to inockout the productive infectious PoEV 
in embryos, embryonic stem cells, or cells containing 
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tafcen up By ceus an* th . polynueleotlda fragmenc of int>rest 

2! r* ea stimuiate; the b ° st imuna — >° — 

antics lm uno»activ. wlth sald protein ^ ^ ^ ^ 

mechanism. Thus py^ t ,^ ^ . 

»us, expre t , 9a protem may be usa „ a> fl vaoolna 

^activate* vaccina can produoed fron ^ 
«la.s ing Posv. sue in^ctea cells may „, generatsa . 
o- t «txo» or b y tr a„ sfe „,, on ot . proviral =lone ^ po£v 
«U b. unc erst o= d tnat a proviral 0l0 ne u . >ol#euiir 
«~«l»g on at Last on , : antigeni= p01ypaptlda Qf ^ 
Han, t ing the vlrus on , J/or iMected ceus< 

ce lls pressnt can b9 lnaotivated fQr 

-tabie B9ent or proo ,., 3 to genarate ^ inacrivated 

05 " eU,0aS ™ Iy «» art. (CVK P „ orking Party 

on ^unoxo^caz v a t eri , ary Madicinal products 

re,ui r e menti , or t „ e ,., oductlon and =ontroi of ^ 

unit vaccines may be >-epared f»-„ m ^ ■ . 

spared from the individual proteins 
encoded by the gag, pol ™d env genes TvrHn.n 

. . genes. Typically a vaccine would 

contain env gene product -. «=>ither 

-itner alone or m combination with gaq 
genes produced by expression i n • 

y xpres.ion m bacteria, yeast or rcanunlian cell 

systems. 

Proviral clones of r-oEV can • 

isv can be engineered to develop single 

W « repUcation , 3tectlve viral " 
vaccination u Stng tec„n:„ ues . suoh viral ^ ^ ^ ^ 
«* MULV Murina fjaukaania Ratrovlrus> Adanoylrus 

H~ P . S v iruses (Anderso „ „ ( , _ Human 0e „, Iherapy . Scie _ 
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the pig family) , These variations may be demonstrated by (an) 
amino acid difference (s) in the overall sequence or by deletions, 
substitutions, insertion-., inversions or additions of (an) amino 
acid(s) in said sequence. All such derivatives showing active 
polymerase and/ or envelope polypeptide physiological and/or 
immunological activity ^re included within the scope of the 
invention. For example, for the purpose of the present invention 
conservative replacements may be made between amino acids within 
the following groups: 

( I ) Alanine , ser i ne f threonine ; 

(II) Glutamic acid and aspartic acid; 

(III) Arginine and leucine; 

(IV) Asparagine and glutamine; 

(V) Isoleucine, leucine and valine; 

(VI) Phenylalanine, tyrosine and tryptophan 

Moreover, recombinant DMA technology may be used to prepare 
nucleic acid sequences encoding the various derivatives outlined 
above* 

As is well known in the art, the degeneracy of the genetic 
code permits substitution of bases in a codon resulting in a 
different codon which i> still capable of coding for the same 
amino acid, e.g. the codon for amino acid glutamic acid is both 
GAT and GAA. Consequently, it is clear that for the expression 
of polypeptides with the amino acid sequences shown in Figure 1 
or fragments thereof, u-:*2 can be made of a derivative nucleic 
acid sequence with su-:-h an alternative codon composition 
different from the nuclei, o acid sequence shown in said Figure L 

Furthermore, fragments derived from the PoEV polymerase 
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sequences according to th* invention *^ v« 

invention are known in the art {e g 
Rodriguez, and Dsnllodt _ D>i>> vectoisj ^ survey of 

-Ucular cloning vector, and their ums< Butt . r „ orthSi iMa> 

The methods to be us,d tor th8 oonstructlon o£ a recomWnant 
nucleic acid B0l . 0ule ..^^ ^ ^ ^ ^ ^ 

those of ordinary skill in the art and are ioia ^ iia £orth 

in SambrooK, et el. (Molmjular Clonino- » i. k .. 

uj.ar uioning. a laboratory manual Cold 

Spring Harbour Laboratory, 1989). 

The present invent : m also relate <■„ 

relates to a transformed cell 

containing the PoEV polynucleotide fragment in a„ expressible 
'•Transformation, as used herein, refer, to th. 

introduction of a heterologous polynucleotide fragment into a 
»o.t cell. Th e method used may be any Known i„ the art, for 
-ample, direct uptake, transaction or transduction (current 

Protocols in Molecular Biology, 1995 Tohn M , , 

9y ' 1995 ' John Waley and sons Inc) . 

The heterologous polynucleotide fragment k 

rragmant ma y be maintained 
through autonomous re.Ucation or alternative^, may be 
integrated into the host, genome. The recombinant nucleic acid 

molecules preferably am 

iy a., provided with appropriate control 

seouences compatible witn th. designated host which can regulate 
the expression of the inserted polynucleotide fragment, e.g 
tetracycline responsive remoter, thymidine Kinase promoter, 5V - 
4 0 promoter and the like. 

Suitable hosts for the expression of recombinant nucleic 
acid molecules may be P r.,:aryotic or euharyotic in origin. „ ost s 
suitable for the expression of recombinant nuclei..- acid molecules 
-y be selected from bacria. yeast, insect celis and mammalian 



cells* 
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NaCl,imM EDTA) and the virions disrupted by the addition of 1ml 
of lysis/binding buffer. Dynabeads 01igo(dT) 25 were conditioned 
according to the manufacturer's instructions and added to the 
virus disrupted solution. Viral RNA is allowed to bind to the 
Dynabead for 10 minutes before the supernatant is removed and the 
bound RNA was washed thj ^e times with washing buffer with Libs 
(0.5ml) and twice with washing buffer alone. The RNA is finally 
resuspended in 25 /il of slution solution. All procedures were 
performed at ambient temperature. RNase contamination was avoided 
by the wearing of glove:;, observation of sterilo technique and 
treatment of solutions and non-disposable glass and plasticware 
with diethyl pyrocarbonnte (DEPC) . The RNA was resuspended in 
DEPC- treated sterile wpf.er. 

Example 2 
Synthesis of cONA 

cDNA was synthesised fr-n the purified genomic RNA using Great 
Lengths ™ cDNA amplification reverse transcr j ptase reagents 
(Clonetech Laboratories Inc.) following the manufacturer's 
instructions. The RNA w<r- primed with both oligo(dT) and random 
hexamers to maximise synthesis. 

The Great Lengths cDNA s.-nthesis protocol is based on a modified 
Gubler and Hoffman (193^) protocol for generating complementary 
DNA libraries and essentially consists of first-strand synthesis, 
second strand synthesis, adaptor ligation, and size 
fractionation. 

First strand synthesis: lock-docking primers anneal to the 
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Example 1 



Molecular cloning of cDKA 

The size fractionate £r „ qMnt „ as llgated „ ith ^ ^ ^ 
-««*»■ -1 Plas^d v,c tor DM (Invitro , en Corporation> 

Dle? °' D - S - ) - ThS -1* — — to transfer, competent 

TOPI OF 'cells and these w-re plated onto t a„ 

* piatea onto L-Agar containing zeocin 

fallowing the «™,.ot„ r .r,. instructions (Zero Background™ 
cloning Mt - mvitrogen) . Several or the resulting zeocin 
resistant colonies were „„ pli£iea ln L . Broth containing ^ 
and the pl asmid DNA was Purified hy alKaline lysls 
al., 1932). 

The plasmid DNA was diqe-.ted to ,-«™t,i „4- • 

aige. t.ed to completxon with the endonuclease 

Ecor 1 and the resulting DMA franmDn f 

ig una rragments wer E! separated by 

electrophoresis through a„ i.o% agarose ge! <«a„ iatis et ai 
»«> . in order to Chech that a fragment i„ the predicted size 

fractionated size range had been elonerf * , 

en cloned, a clone identified as 

PPOEV was used in further experimentation. 
Examp le a. 

DNA sequence analysis. 

PPOEV plasmid DNA was purified accor^'n. 

t unea according to common techniques 

(Sanbroo* et al, „.„ ,nd segU enced using an AB1 automated 
seguencer. Overlapping ..egu.ncing p rime rs fro„ both strands or 
the molecular clone used tc dateline ch8 nucleotide 

eeguence. Homologies wer, observed between pPoEV and the majority 
of retroviruses deter*!,,,,, by using alc,rithi ms f IOT DNASTAR lno 
1-asergene software wv**, . The homologies were closest with 
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15 minutes. The proces." was repeated one further time. The 
sample was mixed with 5ml (3x volume) of extraction buffer 
(Maniatis et al . , 1982). 

Purification 

The samples (i.e. cultural cells, porcine tissue cr porcine blood 
cells) in proteinase K-eytraction buffer containing 20^g/ml RWAse 
and lOOjwg/ml proteinase K were digested for approximately 2 4 
hours at 37°C. The deproteinised DNA was extracted twice with 
phenol and twice with phenol chloroform and finally precipitated 
by ethanol in the presence of ammonium acetate. The DNA was 
recovered by centrif uga r.ion at 3000g for 30 minutes and the 
supernatant discarded (Unniatis et al.,- 1982). The pellet was 
washed in 70% ethanol and allowed to air dry for approximately 
1 hour. The DNA was allowed to re-dissolve in Tris EDTA (TE) 
buffer and the purity and concentration of the DtfA was assessed 
by spectrophotometry (Maniatis et al . , 1982). 

Example 6 

Southern blot analysis of porcine tissue and cells 
In order to demonstrate that the molecular ly cloned DNA 
comprising the insert from PoEV was derived from the PK-15 cell 
line (American Type Cu j 1 .ure Collection CCL3 3) , the DNA was 
hybridised against cellular DNAs and its ability to detect 
proviral DNA was examinf-u . 

DNA purified from pPoEV -/as radioactively labelled and used to 
probe a Southern blot of ondonuclease digested DNAs derived from 
PK-15 cells . 



25 

Culture Collection CRr, 

„ ^ CRL " 46) and P^ry porcine Kidney cells 

(Centra! Vetarinary tabo , , tory batch » ls 

CHnifi /* , not in hamster 
CHOKl (American Type cu'.tur. Collection CCL6 1 1 

tlon CCL6 1 ) or murine NSO 
myeloma cells (European Collection a • , 

" of An ^nal Cell Cultures 

85110503), uxtures 



" ordar to denonstrat9 fchat mol . cuiar 
~n g tbe insert £rom pPoEV oouM 

and Its ability to d^, ■ pi93 

xh. oka puritiea fron yas radioactlveiy iaoaUed ^ 

tc probe a southern M „, : of endonudeasa di g est H d MS s derived 
*«. p ig org , nt inoludil;? llw> fcldney _ a ^ ^ 

The DMAs probed were as lollous ; 



a) 



b) 



copy number control of pPoEV dna Xineari^ by dlgestlOT 
Vit h E eo RI . one co £ , per naploid „ u ^ _ 

to be 6.84 P g. The control was present s t , n <- • 

present at an estimated copy 
number of 5,10, 20 ,, nd 50 copies. 

P uri fied fror , the pQrcine tissues ^ 
EcoRI . 



A hybridisation signal i,. 8 observed in all the P 



porcine DNAs . 
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On completion of the amplification, lo M l of the reaction mixture 
was rophoresed through a 'J per cent acrylamide gel. The DNA was 
visualised by staining with ethidium bromide and exposure to 
ultraviolet light (320mr) . 

The PCR reaction amplified a sequence of approximately 787bp from 
pPoEV and from porcine cells as expected indicating that the 
assay detected the PoEV proviral DNA . There was no specific 
amplification of the expected sequence in cells of non-porcine 
origin and therefore, thn pcr reaction and recombinant clone can 
be used as a specific and sensitive diagnostic tool for detection 
of PoEV. 



Example 8 

Production of POEV polypeptide in Escherichia coli. 
The open reading frame (ORF) encoding the pol peptide was 
isolated from the pPoEV clone and molecularly oloned into the 
plasmid pGEX-4T-l (Pharre-.cia Ltd.) for expression. 

Two ml cultures of e, c^li transformed with various expression 
constructs were grown v i th shaking at 37°c to late log phase 
(°« D '«ooiu« of 0-6) and ind'iced by the addition of CPTG to o.l mM. 
Induced cultures were th-n incubated for a further 2 hours after 
which the bacteria we: collected by centril.ugation . The 
bacterial pellet was ly:-°d by boiling in SDS-PAGE sample buffer 
and the protein profile of the induced bacteria was analysed on 
a 12% acrylamide gel (L.-mmli, 1970) followed by staining with 
coomassie brilliant blue dye. 
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( a ) at least one o< th*» +-h>-~« ~ «, 

the three polypeptides having an amino 

acid sequence which is shown in Figure i- 

(b) encoding a pc, ypeptide whicft ^ . 

active and/or i mmunogenic derivative of at least one 
of the polypeptide defined in (a) ; or 
(o) which is oo B pi.„ 0 « t .ry to a polynucleotide sequence as 
defined in (a) or (b) . 

As iso lataa P o lynuoi , otldQ fra ,„ ant accorting ^ 

claims l to 4; 

(a) comprising at Last one of the ORFs c u. . 

W4 tns ORFs shown in Figure l 
or comprising , corresponding RNA sequence; 

(b) comprising a ijquence havinn 

96 havi "9 substantial nucleotide 
sequence ident i ty with a 

^7 with a sequence as described in (a) 

above ; or 

(c) comprising a sequence whi'r-s a 

guence which is complementary to a 

sequence as described in (a) or (b , above . 

s - A recombinant nu.-ieic 

SiC acid molecule comprising a 

polynucleotide f rac rant according *. 

. -m: according to any one of claims i to 

5 , 

A « comMn . nt Buel .. fo noiecuie ^ ^ ^ 

"herein tna MOO «, Mnt nucleic noi<ouie crapris8s 

regulatory contro, saquenoes operably ^ ^ 

Polynucleotide fracmant for CQ n^ir 

ror controlling expression of sa id 

Polynucleotide f rac^ent . 
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17. A probe or a primer according to claim 15 or 16 which has 
substantial nucleotide sequence identity with a strand of 
the molecule depicted in Figure 1, or a strand 
complementary therewith, with a corresponding RNA molecule, 
or with a part of such a molecule, 

18. A PoEV detection kit: comprising a polynucleotide primer or 
probe according to any of claims 15 to 17. 

19. Use of a PoEV specific polynucleotide in the detection of 
PoEV in a sample. 

20* Use of a PoEV specific polynucleotide in a PCR for the 
detection of PoEV in a sample. 

21. A pig modified so as to not express an infectious PoEV 
capable of infect ina humans. 

22. Cells, tissues or ci.gans obtainable from a pig encoding to 
claim 21. 

23. Use of a recombinant PoEV polypeptide according to either 
of claims 11 or 12 in the preparation of a vaccine. 

24. Use of a polynucleotide primer or probe according to any of 
claims 15 to 17 in the preparation of a detection kit 
capable of detecti^M the presence of PoEV nucleic acid in 
a sample. 



FEBF10-1997 15:35 



Gl-J: 221 7739 



P. 



10 FIB '97 15:42^C & F GLA3G0" G141 Z21 7733 



P. 34 



-33- 

JSi 'Xi CINE RETROVIRUS 

The present invention provides porcine retrovirus (PoEV) 
polynucleotide fragments, particularly those encoding at least 
one PoEV expression prodvot, a recombinant vector comprising such 
a polynucleotide fragment or fragments, use of PoEV 
polynucleotide fragments in the detection of native PoEV, a host 
cell containing at leaer. one PoEV polynucleotide fragment or 
recombinant vector, PoEV polypeptides, antibodies Lmmuno-reactive 
with PoEV polypeptides, pharmaceutical compositions comprising 
recombinant PoEV polypeptides for use as prophylactic and/or 
therapeutic agents and uses of PoEV polynucleotide fragments 
and/or polypeptides in r^dicine, including veterinary medicine 
and in the preparation cJ: medicaments for use in medicine. 
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l TGTGGGCCCCAGCGCGCT'CGG .rA^AkAXCCXCTTGCTGTTTGCATCiV-rACC^CTTC-r bQ 

61 CGTGAGTGATTTGGGGTGTCX- ^TC TTCC^GCCCGGACG^COGSGAm: I'TOTTl "TACT ISO 

121 GGCCTTTCATTTGGTGCGTTC -CCGG^A'rCCTGCGACCACCCCTTAC^ JCCGAGAACC 1 >3 0 

1 * 1 GAC7TGGAGGT?J^AGGGATCC . T T T G G AAC G T G GTGTGTGTCGGC C G 0 ;:GTC XTGTT 2 0 V; 

24 1 CIGAGTGTCTGTTTTCGGTGA " JCGCGCi'TTCGGTTTGCAGCTGTCCTCT^AGACCGXAA 300 

301 G GAG T G GAG G AC T G T GAYCAG /jACGTGCTAGGAGGAl'CACAGGCiGCCACCCTGGGGU :*60 

3 51 ACGCCCCGGGAGGTGGGGAG* -XAGGGACGCCTCGTGGTCTCCTACTGT :GGTCAGAGG 4 2 0 

'! * 'L AC C G AG T T C TG T I G T T G AAG C AAGCTTCCCCCXCCGCGGCCGTCCGKC X?TT r I GCCT 4 S 0 

S3i ■ ; C t T 0 T G G A AG ACG C G G AC G G \:GCGTcn , GTCTGGATCTGTTGGTITCI :TCICG?GTG 540 

->V- TGTTTGTCTTGTGCGTCCTT'.": ' i 1 AGJ^"'TZTAATATGGGAC^\GACAGTG; > .CTAC' l :CCC:G £00 

MetGlyGlnThrVs 1 ."hrThrFroL 

*>01 X T AG T T T GA.C T C T C G AC G AT 'V ■ ACT GAT GT X AGATCCAGOGCTC AXAAT 'I'TCX CAG T TC £-6iJ 

suserLauThrLfcuAspHisT Cr;-G^'-/3lArg5erArgAlaKj.3A5r:..-uS^rVolG 

us;. AGG T TAAGAAGGGACC I TGC C ^CTTT'"TGTGCCTCTGAATGGCC7*AG7*/"TCGATGTTG 7£G 

"nValLysLysGlvPrcTrpG rhr?h^Cy3Al.s.S;*rGluTrpPrcXhc'-n < 3A^pVaIG 

721 GA7GCCCATCAGAGGGCACC7 AAXTC: GA^TXATCCTGGCTG1T*^GGCAA?CATTT 7 0 

lyTrp?roSarGluGiyThr? As;\Se v :GluIleX2 ttLeuAlaValLys-Mailsilei? 

7 o 1 T T C AG AC T G GAG C C G G C TCTC CCTGArCJIGGAGCCCTAVATCCTTACG "GGCAAGATT S <i 0 

h .? G I r.T h r G 1 y F r o G y S e r V * r o As p G 1 nG 5. u ? r o T y r X .1 £ us uXh r T r p G 7. n As p T . 

* 4 1 TGGCAGiVAGATCCTC'CyCCAX ^7VAAA::CATGGCl'AAATAAACCAAGA/^VGC.:AGGVC i)C'0 

A 3 d G I u As p ? r ? l J r o ? r : : v 3 1 Ti y r. c c T r p L 2 1: As L y £ Pro r g ; . , y 5 « ;- o C .1 V 

yC'j. CCCGAATCCTGGCTGTTGGA7 ■ AAAA A C AA AC AC T G G G C C GAAAAAG TC ! .< AG C C C T Ci* T 9 60 

"oArgl'leLoaAl'aLf'i'.GlyG :.yH^^-Ly^hi.tfi2rAie-GXuLyG;Vol : ' : ] uf-'rcoerS 

36 3. CCTCGTATCTACCCCGAGAi:; GGAGCCGCCGACTTGGCCGGAACCCCA -CCTGTTCCC 10-2 0 
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erS«TyrLeuPreAr«Aat;r :GiyA.laAIa.8.spLeu.MaGl/ThrPr{-.r n rCy«S«rP 

102 I CCACCCCCTT.HTCCAGCACAC- tTGCTG-^GGGC^CXCTUCCCC'rCcf^Oao-n^r-e.- i.-j.-.r, 

™ThrPeoi.eus«rs«rrh*r .-- y r,cyf.GiuCl.yToirSerA.laFrf,?Tr f . VyVX,P™v 

i 0 fc i X G G XG G AGG G ACC T G C 7 G C C C ^CTCtfC^CCGfAGAC-GCOSCACCCCG \ AGC^c*': •• 1 .1 0 

a - v * tGluGlyProAlnAloC ••Thr;ArvSerArcArgGlyAlaThr?rc v:A-v n ?hrA " ' 

i 1 <i 1 ACGRGATCGCGATAXWJCCK •:^G»<%'jkTGGCCCTCCCATGCC^GG.5GCOun"rc:C ■ 2i.O 

spGl uI1«kU i ULouPrrf A r«Th .- Ty rGlyProProtia UPzeGly UyC- laLeyG 

1201 A C : CCCC T C C AG TAT T GGCC T C 7 TC 7 G C AGAT C TC T AT AA71 GGAJ "J".'--. *: T J. : -.CC ATO TJ.jf. 

j.nProLeuGinTyrTrpProF • irRftrAlaP^pLeuTycAsnTrpT.ys rhrAauHisP 

1 2 €1 CCCCTTTCTCGGACGATCCCC JJGCCTcACGGGGTTGGTC-iGAGTCGCTT---TG ,| "'" : '''TCT''"' • " ; o 

ro *-roPh«S»r.-Gl uAspProC; •Argl.ft" , PhcGlyLeuVdlGj.uS*rl.ai:.:i«(:S'haS8t::l 

1321 AC C AGC C TAG T TGGG ATGA7" CA^CAGCTGC TGCAGACACTCTTCACA 'CCG-GGAgA «o 

•iSGlnProThrTrpAepAspC GlrvGlr.LfcuLeaiGl.i-XhrLeuPheThc Xh^GlnGluA 

1 ^ a , GAGAGMAATTCTGTTAGAGv: AGAA.V.AATGTTCCTGGGGCXGACGGG :G.VCCCACC-C i^O 

rgGluArgi , «.euE.8i.GJ u? ..^orLyn.^t.ValProGlyAla/vsFG.lyArgP^'I'SrC 



i 4 41 AG X XGCAAAAT GA CiAT 1 SAC .-• : 3 GATT :CCCTTGACTCGCCCCGGTrac.=ACV,..f JUV^r. 
~uL*ufiAtutanGluIl?j\sp;* ^lyPl-P.TnuoiiThrargProGlyTrp \3pTvrAsnT 



:i.MU CGGCTGAAGGTAGGGAGAGC7 -^AATCTATCGCCAGGCTCTSGTCtGCG .'IGTCTCCGUG I 

r.r.-aaGluC-xyAirgGlnScr!, J.ym«TyrArgGl»Al4l*uV*l« & :i yT.-uArgG 

1561 GCGccTCAAGACGGCcaicxi, r-ssc -Ahggtaagagaggtgatgcag ;gaccgaacg i fe ,f. 

: , c, £ arAcW g-r ,: Thr .-■ ,.,-uAl r : y*Vn 1 ArgGl uVa iMSlGlr. , l yP -c>A:inG 



1*21 ivA.CC TC C C TCGG TAT T 'n; T 7 7 AGGCTCArGGAAGCCT'i'GAGGCGG' r TC ••"rcvvn-'lO 
^uiroProSsrrV.! IVhsi-eaG .•^gi.^-^tGiuA) aWieArgAry?-he "a-rt-oP^KA 



1 68 i ATCCTACCTCAGACGCCCACA GCCTC/^TGGCCCTGGCCrrCAlTGGG lAGvr.oGCTC '7 s 0 

-prr;:TbrS-rC,luAi*GU:L Al eSer v« lAlaI*uAlA«i«i leCly = : nftsrAJ fll, * ' ' 

J. 7 -I i. 'f 'G G A? AT C AGG AAG AAAC T 7 C AGACT7-GAAGGG1TACAGOACGCTCAG TAr'aG^rO " 8'-'» 

ouappx].,~Ar<?[,ysI,ypi.e.;..::: ^he- GluGl yLauGlnGJ uM a SI u ^lA^-AspL ~ " ' 

1 H 0 .v 7AGTGAGAGAGGCAGAGAftG G XA7TACA(3AAC5GGAGACAX»AGAGGAG. AGGAACAGA i S •'• 0 

ou »ttrgGluAl«Gli: Lyr- V Ty-TyvArgArgGluThrCSluGJ uG.lu .ycC V uGlnS 

^VvAAC^AAGGAGACA^i.:- ":GGGA%7AAAGACGXGATA.GACGGCAA «SAAfiAAl"f J ^ 

"XT 1-yaGl uLysG luArsfG.lv: 7 ^aGl:.7iu^rgAxyA5FArcArg7] ;r .tuX-yAAttO, 
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TGACTAAGATCTTGGCCGCAG ;GTTGA^GGGAACAGC^GCAGGGAG/vGi^ l-AGAGAGATX 193C 

ciUThrLysIl cl.euAl cjA.li.Vv V?j .1 CI .-CI yLysSerSer^-gC-il L'^rc: rlu.V-^Asp? 

1951 TTAGGAAAATTAGGTCAGGCX AGACA n'CAGGGAACCTGGGC AATAGG -CCCCACTCG 'CMO 

^sArgLysJIeArgSerGlyl 1 Ar-3Gl':SerGlyAfinL2uGlyAa:;A.ri; : /'-rr-'v^Ler.A 

2 0 J 1 AC AAGG ACCAG TG TG C u T A?7 ' ^AGA;U^GGACACTGGGCAAGG^,C "GCCCCAAGA 21C0 

GpL,y5AspGIrXy.sA1ctTyj:C t.,y£Gl^;ljysGlyiUsTrpAIaArsTfi.sr lya^-^LysL 

2101 AGGGAA*.CAAAG3ACCGAAG" - V A.GCTCTAGAAGAAGATAAAGATTAGG -=GAG ACGGGT 2 1 1 0 

y:*Gl yAsnLys-GlyProLys:-' "J: rid ArgLsuGI ^Ol^ThrGly 

2 L SI TCGGACCCCCTCCCCGAGCCC . ; GGTAACTTTGAAGGTGGAGGGGCAACC AGTXGAG TTC 222 0 

SerAspP-oLeuProG.l uPrc . c/Val.TV.rLsuLysVal GIuGlyGlnPr ~Va\ Gl uPhs 

2221 C T GGTTGAT ACCGGAGCGtiAG \ fT C AG^CCTGCT AC AACCA TTAGGAAAAC TAAAAGAA 2 2 c 0 

LsuValAspThrGlyAl aG.U: ' ■.rsSsrV^;; LeuLeuGlriPrcLeuGl yLy*7,au.:,ysGii> 

2 2*1 AAAAAATCCTGGGTGATGGGX " CACAG G G C AAC GGCAG TAT OCATGG AC ."' ACC G G AAG A 23 4 0 

Ly\^l,y3SsrTrpValMetC: y aThrC-i: yGJ rfAcgGlriTyrProTrpl^^TfcrArgArc; 

2341 ACCG T T GAG T TGG GAG T G GG£- ; G G TAA £ CAC T CG T T T C TGG T CAT C C C 7 GAG 7 GC C cA 24 CG 

Thr ValAspLsuGIyV* 101 y -jV-HlTlirKieiJc^yhKLsu'/al" j sPz .<?IuCysPro 

2401 CTACCCCTTCTAGGTAGAGAC ; ACTGACCAAGATGOGAGCTCAAATriC'CTTT saACAA 24 (50 

Va 1.? roTjeuLeuGl yA cg&e p ^I^nT^rLysM^tGxyAlaGlr:! ] e:Ss r-Phs::/- 1 nGln 

24 6?. G'^AAGACCAGAAGTGTCTG i G . LT^ACAA ACCCATCACTGT GTTGACCCX -CAATTAGAT 2 5 V: 0 

G lyArg'ProGluVa '.SrrVt- 1 .lAsni.-.-fst-roIJ * Th rVa IT, «i.'T>: *Gln:::f-;i:Af;p 

£521 GATGAfcTATCGACTATATTC. J CAM " A AAGC C T GAT CAAG AT AT AC A f r TC C 7 G G T T G 2 5f30 

AdpGiuTyrArgL-auTyrSos- oGlrriV^lLy^ProAspGlriABpIlsGl :3erTrpLeu 

2SS1 G AGC AG T T T C C C CAAG C C I G V AG/>AA^CGCAGGGATGGGTTTGGC^aA.;::AAGTTCCC 2 64 0 

GIuGln?he?roGLr.AlaTr.v- -.-g: vrr'-rAlaGii/^sr.GAyLeuAlaLy.-iG.lriV'aJ Pre 

?A\A1 CCACAGGTTATTCaACTGAA-.- "..'AG T G . - 1 AC AC C AG T AT CA GT C AGAGA* r - T AC C CC T T G 'V?00 

P r o G 1 n V a 1 1 1 e G 1 r 1 r s * 1: L y r *s*rA' ^ThrProVri ISerValArgC; 1 • TyrP -oLei: 

2 7 01 AGTAGAGAGCC7CGAG*AGG>\ ? G G C ' - G CAT o T T C*\A AGA'T T AAT C CA* V- AG G G CAT C 2 7C-.0 

SarArgGluAl-aAryGI :iGl y ■ : T -rp P ? o K i ,= V & I G 1 c lAr g Leu 1 .1 £Gl::Gltv=lyL].g 

2 7 61 C:TAGTTCCTGTCCAAVC:;c:;; ^T^rTCCCCTGCT^CCGGTTAGv-AA^CCTCGGACC 73? 0 

"Clival ProValGlrtS*r = >:; -.Ao^T*-- ;:P roLeuliStuProValAr^ljy.-TPrc'.^lyThr 

'! ? 2 j A AT GAT TAT C G AC GAG 'VAC £ C ' 'jr. ' G A'" : AG AGG T C A AT A/'AAG G G T GC A :GACATACAC ? a & C 
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AsnAspTyrArgProValGliiA^pLeuArcjGiuVa lAsnLysArgValGLnAspI leHis 

2*5 L CCAACGGTCCCGAACCCTTAT.AACCTCTTGAGCGCCCTCCCGCCTGAACGGAACTGGTAC 294 0 
^roThrValProAaal?roTycAfiiriI*ei]LeuSerA.laTieuP):oProGluArgA ( ;nTrpTyr 

ACAGT AT T GGAC TTAAAAG AT GC C T T C T T C TG C C TG AG AT T ACACC CC AC T AGC C AAC C A 3000 
'^rVcilLeiiP^pLeaLysAspAiaPhePheCysTieuArgLftuHifsProThrserG 1 . n?ro 

300; C T T T T T G C C T T C GAAT GG AGAGA T CC AGG T AC GGGAAG AACC GGGCAGC TC ACC TC-'GACC -1060 
LeuPheAlaPheGiiiTrpArQAspProGlyTbrGlyArgThrGlyGlnLe^TbcT'spTr.r 

3 0 6 1 CG AC T GCC CCAAGGG T T C AA.GAACT C CC CG AC CAT C TTT G ACG AAGCCCTAC ACAGGGAC 3 I / 0 
ArgLMProGLaGlyPbe^y^AsnSerPcoThrTl^ 

3121 C:TGGCCAACTTCAGGATCCAACACCCTCAGGTGACCCTCCTCCAGTACGTGCATGACCTG 33.5*0 
iiffuAlsAsaPheArglieGlnnisPcoGlriValThrLeuLauGltiTvtva] AspAspLau 

3 J.81 CTTCTGGCGGGAGCCAC:CAAACAGGACTCCTTAGAAGGTACGAAGGCACTACTGCTGGAA 1 324 0 
LsuI-euAlaGlyAlaThrLysCInAapCysriS^ 

32 4 i I'TGTCTGACCTAGGCTACAGAGCCTCTGCTAAGAAGGCCCAGATTTGCAGGAGAGA.GGrA 3300 

f-eu^-^rAspI.euGlyTyrArgAlaSetAl.atiysLyfiAlaGlriTlcCyeArgArgG i.uVa> 

.3 iOi ACAT A C T T GG GG T ACA( ?T T T G C G GG G CGGGC AGC GAT GGC T G ACGG AG GCACGG AAG AAA /i *60 
ThrTyrLeuGl yTyrSfir^fcuArgGlyGlyGlnArgTrpLeuThrGJuAi^ArgLysLys 

33 61 ^CTGTAGTCCAGATACCIGGCCCCAACCACAGCCAMCAAGTGAGAGAGTTTTTGGGGACA i4;o 

ThrVa: VaJ GlnT.leProAlal'rorarThrALaLysGlnValArgGluPher.euGl yThr 

3 4 21 GCTGGATTT rGCAGACVGTGG7^.TCCCGGGGrTTGCGACCTTAGCAGCCCCACTCTACCCG 34 80 
Al fisG3.yPb«CysArgL5s\iTrp:c:.ftProNi yPneA.laThrJj©uA3 aAlaProMuTyrPro 

J 4 3 L C TAAC C AAAGAAAAAG G G G GAT X C T C C T G GG C T CC T GAG C AC CAGAAGGCAT T T GA T GC T 35 AO 
i^uTnrLysGluLysG.lyG] yPheSprTrpAlaProGluKisGl-nLy^AIaPhdArtpAl^ 

3541 ATCAAAAAGGCCCTGCTGAGCGCACCTGCTCTGGCCCTCCCTGACGTAAC'rAAACCCTTT 5oOG 
i ^^^ysr J ysAlal.fiuX.cuSerAl6ProAlaT4ttuAlar J eiiProAspVaLThrX J ysV'?-oPbft 

3 601 AC C C T T TAT GT GGAT GAGC G T AAGG G AG TAGC C C GAGGAG T T T T AACCCAA AC C C ' L'AGG A 3 6 60 

Thri.e.uTyrValAspG.VuAL-cjr.vsGl yVaJ A 1 aA/ gGlyVdJ LeuTbrGl nThr Um\G1 y 



J b 6 1 CCATGGAGGAGACCTGTTGCCTACCTGTCAAAGAAGCTTGATCCTGT^CCAGTGUTTCJG 
Vrc^rpArgArq^'roVril Al aTyrT,euSerl.y«*LyffLeuAspProValAl ^SerG: y?rp 



3720 



3721 c;C C GTAT G T C TG AAG G C I TATC G CAGC TG TG C 5 C C AT AC TG G TCAAGGACGC TGAC AAAT TG j V G 0 
ProVrilc:ysr J ©uLysA.la:c.lffA3aAlciVrtlA]rtIleLeuValLy&AspA; aAspLysLe:: 
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37 31 ACTTTGGGACAGAArATAACTGTAAT^ "i B 4 0 

ThrLeuGlyGlnAsni 1 eThrVa.'! 1'leAlaProHisAlaLeiiGj uAsnTlaValAs c;G!n 

3 8 <U CCCCCAGACCGATGGATGAC^^ 3 900 

PrfiProAspArgTrpMeuThrAsnA^ 

3901 GACAGGGTC^TTTCGCTCCACC^ 3 9 *= 0 

GluArgValThrPheA) ciFroProAIaA:! RlimiAsnProAlaThrLeuTjeurrcG ■ uG.ru 

39 6 i ACX'GATGAACCAGrGACTCATGATTGCC^TCAACTATTGATTGtAGGAGACXGGGG'j'CCGC 4 020 

T^.rAspGlu?toVai/r^rHi$Aftpt:ysHidGlhI.«uL<*uI].eGluGluThrG.*. yv*lAtcj 

• • * * * 

4 021 A AG GACCXT ACAGACATACCGC a GACTGGAGA AGTGCTAACCTGGTTC ACTGACGGAAGC 4 0 & 0 

T,yj,5A5pTietiThrAspIleProLeuThrGlyCUnValLeviThrTrpPh8ThrAspG!.ySer 

■ 

40 Bi AGCXATGTGGTGGAAGGTAAGAGGATGGCTGGGGCGGCAGTGGTGGACGGGACCCGCACG 4140 

ScrTyrVai ValGluG.l yT,ysArgMetA\eGlyAlaAlaValval.AspGl yThcArcjThr 

4141 ATC'TGGGCC^GCAGCCTGCCGGAiUjGAACTTCAGCGCAAAAGGCTGAGCTCATGGCCCTC 4 200 
; leTrpAlaSerSearlj^iPyoGluGJ yThrSarAlaGlriLysAlaCUuLftuMfil:AlaJjm\ 

• • • * 

4 2 U 1 ACGCAAGCTTTGCGGCTGGCCGAAGGGA/^ 4 2 60 

ThrCdnAlaLeuArgr.e::AlatUu 

4 2 61 GCCTTTGCGACTCjCACA-CGTACACGGGGCCATC i'ATAAACAAAGGGGGTTGCTTACCTCA 4 320 
MdPheAlaThrAiaHi sVal Hi sG \ yA.ift.neTyrr..ysGlnArgGlyl-eurieuT>>rSer 

• * * • * 

4 j Z X G CAG G GAGG GAAATAAAG A/IC AAAG A.GGA AAT YC TAAGCC T AT T AG AAG C C T TAG AT T T G t 3 S 0 
AirVSi vArgGluIleLysAsnljyaG.luQ.ua 1 aLeuSarLeulifciiG] uAJ .'i r.euH sU.eu 

. . « • • * 

4 j y 1 CCAAAAAGGCTAGCTATrAmCACTGU'CCrGGACATCACiAAkGCCAAAGATC'lCA'rATCX 4 4 4 0 
PraLysArgLeuAlaT 3 elleKLsCyJSirroGlyKisGl.iiLysAlaLyaAsprieuI leS«r 

AtiAGGGAACCAGATGGC:! GAC:CGGGTTGCCAAGCAGGCAGCCCAGGCTGTTAACCT I'C'i'G 450 0 
ArgGlyAsnGlnMetAl aAspArgV^lAlaI.yc?GlnAlaAlaGlnAlaValAi5nL«uLeu 

SO . CCTATAATAGAAACGC;CCAAAGCCCC^VC^AiXCCCAGACGACAGTACACCCTAGAAGACTGG 4 5o0 
Pro! Te LlsCluThrProC.yftMftProGluProArgArgGlnT yrThcLftuGluAspTrp 

4 i- 61 CAAGAGATAAAAAAGATAX^CXAGTl'C'rClX-iAGACTCCGGAGG 4 02 0 

Glnr.luIleLysI.ysIlfcA^piVl^ 

4 62 J, XATGGGAAGGAAATCC/i'GCCCCACAAAGAAGG 4 ^ 50 

TyrGlyt.ysGlut lel.piuProH isLysGluGlyLeuGlutyrValGlnGlnT j eHi sAra 



4 6fi 1 CjTAACCCACCTAGGAACTAAAC'.ACCTGCAGCAG-VTGGTCAGAACA'rCCCt: 1'TATCATG Ti' 474 0 
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LftiiThrKi5iLRu^lyThrLvsri^Le\iGlnGlnXeuvalArgThrvSftrProTyrHiRVal 

4 V 4 < C T G AGGC T ACCAGG AG T GGC T GAC X C GG X G G T CAAACAT TGT G T GC CC X G C CAGC TGG T X 4800 
fieuAryrieuProGlyVaiA.l.aAspSerVfctl Va ILysHisCysVa IP/roCysCl M^uVal 

■<i eO.i. A A TG C X AAT CC X T C C AG AATACC V CCAGGAftAG AGAC TAA G GG G A AGCCACCCAGC-: C GC 7 A 8 60 
AsnAlaAsnE J roSerArgtlar'roPro 

4 * f. » C AC T GGGAAG T GGAC T T C AC TGAGGT AAAGC C GGC TAAAXA C GGAAACAAA TAX C Y AT T G 4 92 U 

Ki.3TrpGluVfiiiAspPheThro"ii)va IJiyrsProAiALysTyrGlyAsnriysTyrr.fiutifiii 

4 92 .L GT XTTTGTAGACACCT7TTCAGUATGa«TAGA0GCTTATCCTACTAAGAAAGA0ACTTCA '1 9*0 
VaiPheValAspThrPheSftrW^^yTri-jValGltiAlaTyrProThrLysLysGluTiirSor 

4 9 B :.. ACC G T G G X G G C X AAGAAAAT AC T G GAGG AAAT T T X XCCAAGA T T X GGAATACC T AAGG T A 60 « 0 

ThrVaWaiAlaLysLysIl e~,ouGluGluIl ©P'aeProArgPheGj.yTleProLysV-ai 

f>u4 1 ATAGGG X C ACACAATGG X C CAG C T T X CG X T G C CCAGG TAAG XCAGG GAC XGGCC AAG AX A L : 1 0 :'J 
1.1 «(=IySerA3pAsnGlyProA3 aPheValAI aGlnValSerGlrXilyLeuAlaLysIla 

5 : 0 1 T T GG G G AX T GAT T G GAA AC 7 GC AT T G T GC : AT A CAGACC CCA AAG C T CAGG AC AG G T AG AG :. : .1 6 0 

I-suGlylleAapTrpLysLeuTiinCysAlaTyrArgProGln.SeciierGLyGj nVa iGlu 

5 lb 1 AG GAT GAATAG AAC CAT T AAAGAGAC C C T XA C CAAAX T GAC CACAG AGAC X G GC AT T *>t X S 2 0 
ArgMetAsnArgThrll^ysGlurarl,^ 

^221 GAT X GG A TG G C T C T C C X G C C C T X X G X GC X T T 7 T AGGG XG AGGA ACAC C C C X GG AC AGT T X <Si:S0 
AspTrpMfstAlaLeaLfeuProPhcVallieuPheAcgValAxgAsnThrProGlyG inPhe 

5251 GGCCTGACCCCCTATGAAITGCTCXACGGGGGACCCCCCCCGXTGGCAgWtXGCCTTT 534 0 
Gl yljein'hrProTyrGl'Jl.eLn.c-uTyrG] yGlyProProProbetiA.laGluIl.eiAl a?he 

53 4 x G^CATAGTGCTGATGTGCTGCTTXCCCAGCCTXXGTTCTCXAGGCTCAAGGCGCXCGAG 1:400 
AlariisfterAla^3pValLeuI.teuSerGlnProLeuPheS<srArgL«uT.ysAj ftl.c-uGio 

i5 4 0 L X G GG X GAGG CAGC GAG C G X GG AAGCAG C X C C GG GAGG C C X AC X CAGGAG GAG AC X i - GC AA 54 CO 
TrpValArgGlnArt/Aj.aTrpL.ysG^ 

5 'i (5 i. G T X C C ACA X C GC T T 0 C AAGT X G G AGAX T c JAG TC TAT G T XAGAC GCCAC CG TGCAG G A AAC b 52 0 
V.3.; 1-roHIsArgPheGj nVciIOJlyAspSerValTyrVaiArgArgHisArgAlaGlyAfri 

5521 CTrX^GACTCCGTGGAAGGGACCTTATCTCGTACTTXTGACCACACCAACGGCXGXGArtA 5 £ S 0 
TjeuGluThrArgirpliyacUyPr<vryrl.^uvall,euLeiiThrThrL>roThrAlaVo 1 uys 

5581 GTCGAAGGAATCCCCACCXGGATCCAXGCAXCCCACGXTAAGCCGGCGCCACCXCCCGAC 56 4 0 
^/eIcau(;ayIle.I > roThrTrpIipHi5AlaSerK^sV3n^y3P^oAi^ProProP^oAsp 

MethT.sProThrLeu3erArgArgHljLe*jyrorh 
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5641 X CGG G G X G GAG AG C C GA AAAG AC X GAGAAT CC C CT XAAGC X T C G C C X CCA TCGC C X GG T T $700 
ScrGlyTrpArgAlaGlur.ysThcGl*:^ 

rArgG.lyGl yGliiProLysArg'J-c-suArgTl ©ProLftuSerPheAlaSerl J eA 1 a'trpPh 

• . • • * 

57 01 CC T T AC TCX AACAA TAAC TC C CCAG GC CAGX AGT AAACGC C T X AT AGACAGC TCGA ACCC 37 60 
ProTyrSGrA^nAsnAsnSer^rnGlyGJ.nTSnd 

cLev.Th.rLeuThrT leThrProiiinAiaSerSerl.yaAr.grjeuIleAspSftTrSftTA^nPs: 

5^61 CCAT AG AC C TT TA T C CC ; X TACCT GGC TG AT X AT TGACC C TGAT AC GGG TG TCAC TGT AAA 5320 
oHiaArgProl.euSerT.euThrTrpI.GuIlelieAepProAspThrGlyVd2.ThrVar.Aft 

5821 XAGCAr>TCGAGGTGTXGC f rCCXAC£AGGCACCTGGTGGCCTGAACTGCAXTTCTGCCTCCG 5380 
n3erThrAxgGlyVaiA.laProArgGlyThrTrpTrpProGltiljeuH.1 5rheCysT..£U?\r 

52 3 1 AT X GAT TAAC C C C G CTG T TAARAGCACACCTC C CAACC TAG TCC G TAGT TAT GGG 'I ' T OX A 6 9<s C 
;7L<^uIlcAsnProAlaVfllLys3«rThrPrcProAsnIieuV^lArg5>erTyrGlyPhaTy 

5241 X T G C TGC CC'^GG C AC AGAGAAAGAG AAATAC TG TG GGGG T TCTGG GGAAX CC X X C TG TAG 6000 
rCysCysProGlyThrCluLy^G I ul.ysT yrCysC.l yGlySerG.lyGluSe rPharysAr 

cOOl GAGAT GGAGC TG C G T CAC CT C CAAC GAT GG AG AC TG GAAATG GC C GAT C X C T C X C CAGGA 6060 
qArcjXrpKcjrCysVa.lThrSecAanAapG] yAspT.rpI1ysTrpPr0I.lcSe rTifcuGl nAs 

<f U (5 i CC GG G XAAAAT T C X C CT X T G T CA ATT C CGCC CCG GGCAAG TACAXAATG AT GAAA' ;XAX A 2 0 

pA rgVal I,y3PheS^rl'heValAr5nSerGIYProGlyLysTyrLysMetWetl.ys^cv.'^ , y 

6121 T AAAGAT AAG AG C X G C X C C C C AXCAG AC T ' r AG AT X ATC T AAAG AXAAG T T T C AC T G AAAG CJ1B0 
rLysAspliyaSerCyftserPrcjSftrAf;pLftuA55pTyrLeuLyftIleSerPh$:ThrCl uAr 

6 1 3 i. GAAAAC AG GAAAAT AT T CAAAAG X GG AX AAATGG TAX GAG C T GG GGAAT AG T T 7 T T TAT T 6240 
gLysThrGlyLysTyrPftrLy.^ValAsp'LysTrpTyrGluLeuGlyAsnSerPhelieuLe 

$?.<\i AT AT GGC GG G G GAG C AGG G X C CAC X TT AA C C AX T CGCC T TAG GA T AGA G AC GGG G AC AGA (-130 0 
uTyrGlyGlyGLyAIaGlySerThrLeuThrliftArglieuArglleGluThcGlyThrGl 

630 l ACCCCCTGTGGCAATGGGACCCGATAAAGTACTGGCTGAACAGGGGCCCCCGGCCCTGGA f.3 cO 
u?roProValALaMel"-G] yProAspTjysVaILeuAlaGIuGln.GlyProProAlaT.ieuG.1 

63 6; gcc/^ccgcataacttgccggtgccccaaxxaacctcgctgcggcctgacataac>vc:agcc fe4?0 
^/ProProHisAsnLeuProValProGlp.LeuThxSerLeuArgProAsprTeThrClnPr 

6'i 2 1 GCCTAGCAACAGTACCACTGGATXGATTCCXACCAACACGCCXAGAi^ACXCCClCAGGTG*!' 6s 60 
oProSerAsnSecThrThrGlylaeuIleProThrAsnXhrProArgAsnSorrroGlyVfi 

64ft l TCCXGTXAAGACAGGAClAGAGACrXCXTCAGXCTCVVTCCAGGGAGCTTTCCAAGCCATCAA 6540 
IPcoVall^ysThrGlyGlnArgLeuPh.aSQrLcuIleGlnGlyAlaPhsGlnA.LariaA.s 
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6541 CTCCACCGACCCTGATGCCACTXCTTCTXGTTGGCTTTGTCTATCCTCAGGGCCTCCXTk 6 600 
n.^crThrAfipPrcAspA.LaThrSc!rSQrCysTrpLouCysLe»5SerSerGlyPro?rcTy 

5 6 0 i T TAT G AG GGGAT GGC TAAAG A AAG AAAAT T CAA TG T GACCAAAGAGCAT AGAAAT CAA T G 6 (5 b 0 

rtyrGl uGlyMetAlaTiysGluAr^LysPheAsnValThrLysGLuHiaArgAsiiGlriCy 

6 6 e l TACATGGGGGX CCC GAAAT AAGCTT ACCCTCACTGAAGT T TCCGGGAAGGGGACAT GC AT 6'?2Q 

rtThrTrpGIySerArgAsriLysLeiiTarLeuThrGluValSerGlyLysGlYThrCytaJ] 

67V i ^GGAAAAGC TCC CCC AX C CCAC C AAC AC C T T T G CT AT AG T AC T G T GG T 1' TAT GAGC AG GC 67 80 
eGlyLysAlgProProSarHiaGlnKisLQuCysTyrSerThrValVai TyrGi Wlnso. 

<o7 4 1 CT C AGAAAAT CAG TAT T TAG T ACC T G G TT AT AACAGGT GG TGGCCAT GC AA TAC TGGG T T t £' 4 0 
aSerGLuAsnGlnTyrlieuValProGLyTyrAsnArgTrpTrpAlaCysAsnThrCl.yLe 

c;G4l AAC CCCCTGTGTT T CC AC C T CAG X C ' L' TCA AC C MAT CC AAAGAT T T C TG 1 G T CAT GG T CO A u&00 
uThrProCysValSerThrSerValPheAsaGlnSsrLysAspPheCyfiValMef.ValGL 

I 9 0 ', AA TCGTCCCCCGAGTGTACTACCATCCTGAGGAAGTGGTCCTTGATG AATATGACTATCG (j 9 b 0 
ntleval ProAi:gValTyrTyrKLs?roGluGlUValValLeuAspGluTyrAspTyrAr 

€ 9 C 1 G TAT AAC C GAC C A AAAAGAGA AC C CG TAT CCCTTACCC T AGC TGTAA X G C T CG G A' 'TAGG *' C 2 0 
glyrAsaArgProLysArgGIaProValSerrjeuThrLeuAlaValMetLeuGl.yT.euGl 

7 0 2 L G A CG G C CGT TGG C G T AG GAAC AGG G AC AGC T G CC C T G AT CACAG GACC AC AGC AGC TAG A > 0 £ 0 

yThrAlaValGlyVa]Cil;/ThrGlyTb rAlaAlsLQuIloThrGlyProGl^Glrl.GuGl 

7 0 8 L G AAAGGAC T T GG T GAG CT AC AT GC G G C CAT GACAG AAGATC TC X G AG CC T T AAAGG AG ' TC "U 4 0 

urjysGlyLeuGlyGIuT.ftuHifiAlAAlaMetThrGluA3pT*euArgAlaLeuLysr-ilaSG 

7 ; 'J .1 T G I TAG CAACC T AGAAC iAG T C C C T GAC ' £ T C T T T G T C T GAAGT GG T T C T A CaGAACC GG AG 7 200 
rVa lSerAsnLeuGluGluSerL«uThcSerLieuSerGluVaiValTjeuGlnA3nArgAf 

7 z o i gggaxtagatc:tgctgtttctaagacaaggtgggttatgtgcagccttaaaagaac^\atg 7 < <so 

gGlyLciiAspLeuL?AiPheLeuArgGluGiv^lyLeuCysAlaA\aLeuLysGluGl.uCy 

7 2 € 1 X T G C X T C TAT G TAG AT CAC T C AGG AG C C All ' CAGAGAC T CCAT G AACAAGC T ' r AGA?* AA AA 7 320 
«Cy6?hftTyrValAspHiHS«rG.l yAlaIL«AcgAsp5;erMeLAsnrjy3l.eiiArgI.yaT.y 

7 3 2 1 0 T TAG AG AG G C G T CG AAG GG AAAGAGAG GC XGACCAGG G G T GG T T T GAAG G AT GG X T C AA 7 3 80 
«LeuGluArgArgA/:gArgGl:2Aj:gG.liiAlaA.*spGlnGlyTrpPheGl , jGl.yTrpPhcAs 

7 38 «. c; AGG T C T C C T T GG AT GAC CAC CC X GC X T X C T G C T C TGACGGGGCCCC T A G TAG i CC UGCX V 4 <i 0 
MArg. < 5erPro?rpM'»tThrThrriSULeuSerAl.aT.euThrGIyProI..euValValLauLo 
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7 441 C C TGT T AC T T ACAG T T GGG C C T T GC T '7 AAT T AAT AGGT TTGTTGCCTTTGT TAG A GAAC C 7 500 
uLeuLeuLauThrValGIyProCyaLeulleAsniurgPheValAlaPheValArgGIuAr 

7 i 0 i AGTG AGTGC AG TCC AGATCATGG T ACT TAGGCA AC AG TACCAAGGCCTT CT GAGCCAAGG 7 360 
gValserAlaValGlriIleM*2tV*^ 

7 55 i AGAAA C T G A CC T CT AG C C T T C CC ACT T C TAAGAT T AGAAC TAT T AACAA G AC AAGAA G T G 7 H2 0 
yGluThrAspLeuEnd 

* • • . . 

7 (52 L G GGAATG AAAOGAT GAAAAT GCAACC TAAC; CC T CC CAGAAC CC AG GAAGT TAATA AA/\AG 7 63 0 

7 661 C TC TA AAT GC CC CC GAAT TMCAGACCC TGCTG GC TG CCAGT AAAT AG GT AG AAG G T C AC A 77 4 0 

" 7 a 1 CTT CCTAT TGT TCCAGGGCCT GCTATCCTGGCCTAAGTAJ^G^VrAACAGGAAATGAGTTGA 7800 

7 301 C T AAT C GC T T ATC T GG AT T C T G TA AAAC T GAC TGGCACCAT AGAAGAAT T GAT TAC AC AT 7 8 60 

73 61 T G ACAGCC C TAGT G ACC T AT C T C AAC TGCAATCTG T CAC TCTGCCC AGGAGCCCACGCAG 7 920 

7921 AT G C G GAC C TC C GGAG C T A T T T TAAAAT GAT T GG T C CAC G GAGC GCGGGC X C T C GA TAT T 7900 

798;. T T AAAAT G ATT GG TCCAT G GAG CGCGGGC TC T C GA.TAT T T TAAAAT GAT T G GT T T G TGAC 8 0 <I 0 

80 4 J. G C ACAG G C T T T G T TGT GAAC CCCA T AA AAG C T G T CC C GAT TC C G CAC T C GGGG C CGCAGT 3 100 

S 1 0 i CCTCTACCCCTGCGTGGTGTACGACTGTGGGCCCCA.GCGCGCTTGGAATAAAAATCCTC T 8 1 6 C 
81 GI TGCTGTTTGCATCAAAAAAAAAAAAAAAAAAAAAA 8195 



